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AB Huntington's disease (HD) is caused by an expanded CAG 

trinucleotide repeat encoding a tract of consecutive glutamines near the 
amino terminus of huntingtin, a large protein of unknown function. It has 
been proposed that the expanded polyglutamine stretch confers a new 
property on huntingtin and thereby causes cell and region-specific 
neurodegeneration. Genotype -phenotype correlations predict that this 
novel property appears above a threshold length (approximately 3 8 
glutamines) , becomes progressively more evident with increasing 
polyglutamine length, is completely dominant over normal huntingtin and is 
not appreciably worsened by a double genetic dose in HD homozygotes. 
Recently, an amino terminal fragment of mutant huntingtin has been found 
to form self -initiated fibrillar aggregates in vitro. We have tested the 
capacity for aggregation to assess whether this property matches the 
criteria expected for a fundamental role in HD pathogenesis. We find that 
that in vitro aggregation displays a threshold and progressivity for 
polyglutamine length remarkably similar to the HD disease process. 
Moreover, the mutant huntingtin amino terminus is capable of recruiting 
into aggregates normal glutamine tract proteins, such as the amino 
terminal segments of both normal huntingtin and of TATA-binding protein 
(TBP) . Our examination of in vivo aggregates from HD post-mortem brains 
indicates that they contain an amino terminal segment of huntingtin of 
between 179 and 595 residues. They also contain non- huntingtin protein, 
as evidenced by immunostaining for TBP. Interestingly, like the in vitro 
aggregates, aggregates from HD brain display Congo red 
staining with green birefringence characteristic of amyloid. Our data 
support the view that the expanded polyglutamine segment confers on 
huntingtin a new property that plays a determining role in HD pathogenesis 
and could be a target for treatment. Moreover, the new property might 
have its toxic consequences by interaction with one or more normal 
polyglutamine-containing proteins essential for the survival of target 
neurons . 
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AB The present invention relates generally to the nonenzymic glycosylation of 
amyloidogenic proteins and the consequent formation of advanced 
glycosylation endproducts (AGEs) . It has been found that formation of 
AGE -amyloidogenic proteins can enhance amyloidosis. The invention further 
relates to compns . and methods for the prevention and treatment of 
amyloidosis assocd. with amyloid diseases, particularly 
neurodegenerative disease and Type II diabetes, and more 
particularly Alzheimer"s disease. In a specific example, aggregation of 
an amyloidogenic peptide, .beta.-AP, is enhanced by the glycosylation 
reaction of .beta.-AP to form AGE- . beta . -AP as defined herein. 
Accordingly, the invention extends to a method for modulating the in vivo 
aggregation of amyloid polypeptides and assocd. amyloidosis by controlling 
the formation and presence of AGE-amyloid polypeptide. A corresponding 
diagnostic utility comprises the measurement of the course and extent of 
amyloidosis by a measurement of the presence and amt . of AGEs and 
particularly, AGE-amyloid. An assay is included that may use the 
AGE-amyloid polypeptide of the present invention to identify disease 
states characterized by the presence of AGE-amyloid. Addnl . , such an 
assay can be utilized to monitor therapy and thus adjust a dosage regimen 
for a given disease state characterized by the presence of AGE-amyloid. 
Prepn. of AGE-thiof lavins is also described. Binding to amyloid of a 
thioflavin T-amadori product was demonstrated. 
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AB Huntington's disease is a progressive, autosomal dominantly 

inherited, neurodegenerative disease that is characterized by 
involuntary movements (chorea) , cognitive decline and psychiatric 
manifestations. This is one of a number of late-onset 
neurodegenerative disorders caused by expanded glutamine repeats, 
with a likely similar biochemical basis. Immunohistochemical studies on 
Huntington's disease tissue, using antibodies raised to the 
N-terminal region of huntingtin (adjacent to the repeat) and ubiquitin, 
have recently identified neuronal inclusions within densely stained 
neuronal nuclei, peri -nuclear and within dystrophic neurit ic processes. 
However, the functional significance of inclusions is unknown. It has 
been suggested that the disease -causing mechanism in Huntington 
■s disease (and the other polyglutamine disorders) is the ability of 
polyglutamine to undergo a conformational change that can lead to the 
formation of very stable anti-parallel beta-sheets; more specifically, 
amyloid structures. We examined, using Congo Red staining and both 
polarizing and confocal microscopy, post mortem human brain tissue from 
five Huntington's disease cases, two Alzheimer's disease cases 
and two normal controls. Brains from five transgenic mice (R6/2) (12) 
expressing exon 1 of the human huntingtin gene with expanded 
polyglutamine, and five littermate controls, were also examined by the 
same techniques. We have shown that some inclusions in Huntington 
*s disease brain tissue possess an amyloid-like structure, suggesting 
parallels with, other amyloid-associated diseases such as Alzheimer's and 
prion diseases. 
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AB beta-Amyloid (beta A) is normally produced as a nontoxic soluble peptide. 
In Alzheimer disease, beta A aggregates and accumulates in the brain as 
inert diffuse plaques or compact plaques associated with 
neurodegenerative changes. To determine the relationship of 
neurotoxicity to the physical state of beta A, we created (i) 
nonamyloidogenic amorphous aggregates of beta A [amorphous beta A (Am-beta 
A)] analogous to diffuse plaques and (ii) amyloidogenic fibrils of beta A 
[fibrillar beta A (Fib-beta A)] analogous to compact plaques. In primary 
rat hippocampal culture, Fib-beta A was neurotoxic, whereas Am-beta A was 
not toxic. Fib-beta A caused significant loss of synapses in viable 
neurons, while Am-beta A had no effect on synapse number. The amyloid 
fibril -binding dye Congo red inhibited Fib-beta A neurotoxicity by 
inhibiting fibril formation or by binding to preformed fibrils. Congo red 
also inhibited the pancreatic islet cell toxicity of diabetes-associated 
amylin, another type of amyloid fibril. These results indicate that beta 
A neurotoxicity requires fibril formation. These findings and our 
previous demonstration that amylin fibrils are toxic suggest that a common 
cytopathic effect of amyloid fibrils may contribute to the pathogenesis of 
Alzheimer disease and other amyloidoses. 
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AB Alzheimer's disease is primarily characterized by neurofibrillary tangles, 
senile plaques, and neurodegeneration . The major component of 
senile plaques is the beta-amyloid peptide (beta A4) , which has been shown 
to be toxic to neurons in vitro. To date, the mechanism of beta 
A4-induced neurotoxicity has not been determined in human-derived neurons. 
In this report, we present evidence that programmed cell death, or 
apoptosis, is involved in the neurotoxic activity of beta A41-40 and beta 
A425-35 in the human-derived neurotypic cell line SH-SY5Y cells. The 
evidence for beta A4-induced apoptosis includes: (1) labeling of cell 
nuclei for DNA nicked ends; (2) morphological changes in ultrastructure 
that are consistent with apoptosis (shrunken cells with pyknotic nuclei) ; 
(3) DNA laddering which can be blocked by aurintricarboxylic acid (ATA), 
an inhibitor of apoptosis; and (4) marginal release of intracellular 
lactate dehydrogenase (LDH) , an indicator of necrosis. These results 
suggest that apoptosis is the major event involved in beta A4-induced 
cytotoxicity in SH-SY5Y cells. A variety of reagents were tested to 
determine their activities against beta A4 -induced DNA laddering. Nerve 
growth factor and free radical scavengers were inactive in this system. 
While ATA blocked DNA laddering resulting from either beta A4 or okadaic 
acid treatment, Congo red specifically attenuated only beta A4- induced DNA 
fragmentation. These results suggest that compounds which bind fibrillar 
beta-peptides can protect this human neurotypic cell line against 
apoptosis induced by beta A4 . 
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AB Alzheimer's disease (AD) is a progressive neurodegenerative 

disorder that is thought to be caused in part by the age-related 
accumulation of amyloid beta-protein (Abeta) . The presence of neuritic 
plaques containing abundant Abeta-derived amyloid fibrils in AD brain 
tissue supports the concept that fibril accumulation per se underlies 
neuronal dysfunction in AD. Recent observations have begun to challenge 
this assumption by suggesting that earlier Abeta assemblies formed during 
the process of f ibrillogenesis may also play a role in AD pathogenesis. 
Here, we present the novel finding that protofibrils (PF) , metastable 
intermediates in amyloid fibril formation, can alter the electrical 
activity of neurons and cause neuronal loss. Both low molecular weight 
Abeta (LMW Abeta) and PF reproducibly induced toxicity in mixed brain 
cultures in a time- and concentration-dependent manner. No increase in 
fibril formation during the course of the experiments was observed by 
either Congo red binding or electron microscopy, suggesting that the 
neurotoxicity of LMW Abeta and PF cannot be explained by conversion to 
fibrils. Importantly, protofibrils, but not LMW Abeta, produced a rapid 
increase in EPSPs, action potentials, and membrane depolarizations. These 
data suggest that PF have inherent biological activity similar to that of 
mature fibrils. Our results raise the possibility that the preclinical 
and early clinical progression of AD is driven in part by the accumulation 
of specific Abeta assembly intermediates formed during the process of 
f ibrillogenesis . 
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AB Brain amyloid precursor protein (APP) , a normal constituent of neurons, 

glial cells and cerebrospinal fluid, has several proposed functions (e.g., 
in neuronal growth and survival) . It appears, however, that altered 
processing of APP is an initial or downstream step in the neuropathology 
of brain aging, Alzheimer's disease (AD), and Down's syndrome (DS) . Some 
studies suggest that proteolytic cleavage of APP, producing beta-amyloid 
(Abeta (1-42) ) , could have neurotoxic or neuroprotective effects. In this 
study, we utilized antibodies to human APP (695) and Abeta (1-42,) and Congo 
red staining, to search for amyloid deposition in the brain of semelparous 
spawning kokanee salmon (Oncorhynchus nerka kennerlyi) . Intracellular 
APP (695) immunoreactivity (APP-ir) was observed in brain regions involved 
in gustation (glomerulosus complex), olfaction (putative hippocampus, 
olfactory bulb) , vision (optic tectum) , the stress response (nucleus 
preopticus and nucleus lateralis tuberis) , reproductive behavior (nucleus 
preopticus magnocellularis , nucleus preopticus periventricularis, ventral 
telencephalon) , and coordination (cerebellum) . Intra- and extra-neuronal 
Abeta (1-42) immunoreactivity (Abeta-ir) were present in all APP-ir regions 
except the nucleus lateralis tuberis and Purkinje cells of the cerebellum 
(coordination) . Thus, the relationship between APP and Abeta deposition 
during brain aging could shed light on the processing of APP into Abeta, 
neurodegeneration, and possible protection of neurons that are 
functioning in spawning but senescent salmon. Pacific salmon, with their 
predictable and synchronized life history, could provide research options 
not available with the existing models for studies of brain aging and 
amyloidosis . 
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AB Methods, assays, and components are described in which biol . samples can 
be rapidly and sensitively analyzed for the presence of species assocd. 
with neurodegenerative disease. Techniques and components are 
provided for diagnosis of disease, as well as for screening of candidate 
drugs for treatment of neurodegenerative disease. The 

techniques are simple, extremely sensitive, and utilize readily-available 

components. Binding species, capable of binding a 

neurodegenerative disease aggregate -forming or fibril -forming 

species, are fastened to surfaces of electrodes and surfaces of particles, 

or provided free in soln. , to bind fibril -forming species and/or be 

involved in aggregation. 
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AB Huntington's disease (HD) is a late onset 

neurodegenerative disorder caused by a CAG/polyglutamine (polyQ) 
repeat expansion. PolyQ aggregates can be detected in the nuclei and 
processes of neurons in HD patients and mouse models prior to the onset of 
symptoms. The misfolding and aggregation pathway is an important 
therapeutic target. To better test the efficacy of aggregation 
inhibitors, we have developed an organotypic slice culture system. We 
show here that the formation of polyQ aggregates in hippocampal slices 
established from the R6/2 mouse follows the same prescribed sequence as 
occurs in vivo. Using this assay, we show that Congo red and chrysamine G 
can modulate aggregate formation, but show complex dose-response curves. 
Oral administration of creatine has been shown to delay the onset of all 
aspects of the phenotype and neuropathology in R6/2 mice. We show here 
that creatine can similarly inhibit aggregate formation in the slice 
culture assay. 
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AB The accumulation of insoluble protein aggregates in intra and perinuclear 
inclusions is a hallmark of Huntington's disease (HD) and 

related glutamine -repeat disorders. A central question is whether protein 
aggregation plays a direct role in the pathogenesis of these 
neurodegenerative diseases. Here we show by using a filter 
retardation assay that the mAb 1C2 , which specifically recognizes the 
elongated polyglutamine (polyQ) stretch in huntingtin, and the chemical 
compounds Congo red, thioflavine S, chrysamine G, and Direct fast yellow 
inhibit HD exon 1 protein aggregation in a dose -dependent manner. On the 
other hand, potential inhibitors of amyloid-beta formation such as 
thioflavine T, gossypol, melatonin, and rifampicin had little or no 
inhibitory effect on huntingtin aggregation in vitro. The results 
obtained by the filtration assay were confirmed by electron microscopy, 
SDS/PAGE, and MS. Furthermore, cell culture studies revealed that the 
Congo red dye at micromolar concentrations reduced the extent of HD exon 1 
aggregation in transiently transfected COS cells. Together, these 
findings contribute to a better understanding of the mechanism of 
huntingtin f ibrillogenesis in vitro and provide the basis for the 
development of new huntingtin aggregation inhibitors that may be effective 
in treating HD. 
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The present invention provides a method of designing a modified 
polypeptide having an altered tendency to aggregate compared to the 
unmodified polypeptide. The method comprises: analyzing the amino acid 
sequence of a predetd. polypeptide to det. the propensity of the 
polypeptide to form local structure; comparing the propensity to form 
local structure of a modified polypeptide to the propensity to form local 
structure of an unmodified polypeptide; and detg. thereby whether the 
modified polypeptide has an altered tendency to aggregate in the denatured 
state relative to the unmodified polypeptide. A selected modified 
polypeptide having the altered tendency to aggregate is then produced. 
The invention also provides a method of producing a modified polypeptide 
having an altered tendency to aggregate compared to the unmodified 
polypeptide, which method comprises: (i) introducing at least one amino 
acid modification into a predetd. polypeptide sequence such that said 
modified polypeptide has an altered propensity to form local structure in 
the denatured state relative to the unmodified polypeptide, and optionally 
(ii) recovering the modified polypeptide, and/or optionally (iii) allowing 
the modified polypeptides to form an aggregate. Use of the method of 
altering protein aggregation in a method of treatment or diagnosis of an 
amyloid or aggregate assocd. disease is disclosed. 



